Tumor immune subtypes distinguish tumor subclasses with clinical implications in breast cancer patients.
There is strong evidence that the host's cellular immune response is linked to tumor progression, however its impact on patient outcome in breast cancer is poorly understood. The purpose of this study is to define tumor immune subtypes, focusing on cellular immune responses and investigate their prognostic effect in breast cancer patients. Our training (n = 440) and validation cohort (n = 382) consisted of all early breast cancer patients primarily treated with surgery in our center between 1985 and 1996. Tumor tissue sections were immunohistochemically stained for CD8 (CTL) and PEN5 (NK cells). Tumor expression of classical and non-classical human leukocyte antigen class I, and tumor-infiltrating Tregs were previously determined. Tumor immune subtypes were constructed based on quantification of these markers and biological rationale. High, intermediate, and low immune susceptible tumor immune subtypes were found, respectively, in 16, 63, and 20 % of patients in the training cohort and 16, 71, and 13 % in the validation cohort. The subtypes showed to be statistically significant prognostic in multivariate analyses for relapse free period (RFP) [p < 0.0001, intermediate versus high: hazard ratio (HR) 1.95; low versus high HR 2.98] and relative survival (RS) (p = 0.006, intermediate versus high HR 3.84; low versus high: HR 4.26). Validation of these outcome analyses confirmed the independent prognostic associations: RFP (p = 0.025) and RS (p = 0.040). The tumor immune subtypes that we present represent a prognostic profile with solid underlying biological rationale and with high discriminative power confirmed in an independent validation cohort. Our results emphasize the importance of tumor immune surveillance in the control of tumor development and, therefore, in determining patient prognosis. Tumor immune subtype profiling is promising for prognosis prediction and the achievement of tailored treatment for breast cancer patients.